Introduction
The indications for tracheostomy in children have Tracheostomies may be required from the very first days of life, including peri-delivery exit procedures for known fetal airway abnormalities [7] . Approximately 1200 surgical tracheostomies were performed in children aged 16 years or less during 2014-2015 in England [8] . Onethird of the procedures were performed in children under the age of one year and two-thirds in children under the age of four years, a consistent finding since the 1970s [9, 10] . An estimate from the USA in 1997 suggested nearly 5000 paediatric tracheostomies were performed [11] . Most case series report a higher incidence of male children requiring tracheostomy, probably because they are more susceptible to genetic diseases [12] . Tracheostomies may be temporary, although they remain in situ significantly longer than temporary tracheostomies in adult practice, especially if the child has a degree of neurological impairment [13] . Similarly, tracheostomies are much more likely to be required permanently in children, with significant lifestyle changes for the child and their parents or carers [14] [15] [16] . Children with reversible, treatable or acquired pathologies, such as vocal cord palsies or subglottic stenoses, are more likely to get decannulated and the number of associated comorbidities is linked to the likelihood of eventual decannulation [17] .
Treatment can take months to years, sometimes waiting for children to grow or to undergo staged maxillofacial or head and neck reconstructive or corrective surgery.
Performing a tracheostomy and changing a tracheostomy tube can be difficult in paediatric patients, due to anatomical and technical factors. The trachea is small and pliable and can be difficult to palpate, with the technical challenges magnified by the short neck, head and neck vessels and the pleura extending into the neck. The size of the trachea dictates that a cartilage window should not be used in children, to avoid creating a stenotic segment at the site of the tracheostomy. Instead, a vertical tracheotomy is used, which may hinder replacement of blocked, or dislodged, tube until stoma maturation is complete. 'Maturation sutures' are used to accelerate this process, and 'stay sutures' are sited on either side of the vertical tracheostomy to aid opening of the lumen in an emergency, before the planned first tube change [18] .
Tracheostomies in children are typically open surgical procedures, although percutaneous and hybrid techniques have been described [19, 20] . In contrast, adult tracheostomies are predominantly performed percutaneously with the commonest indication being to aid weaning from mechanical ventilation in the acutely critically ill [21] . Tracheostomy for children is usually a planned procedure, often following relatively long stays on the intensive care unit when compared with adult practice [22] .
Due to the small tracheal diameter, paediatric tracheostomy tubes are generally uncuffed and do not have an inner tube, to avoid reducing the internal diameter of the tracheostomy tube lumen further [4] . Neonatal tracheostomy tubes are shorter in length than the paediatric tubes. Cuffed tubes are occasionally required if high ventilation pressures are needed or if there is a high risk of aspiration [23] .
Around 20% of adults who undergo tracheostomy in the UK and USA do not survive to hospital Doherty et 73, [1400] [1401] [1402] [1403] [1404] [1405] [1406] [1407] [1408] [1409] [1410] [1411] [1412] [1413] [1414] [1415] [1416] [1417] discharge [24] [25] [26] [27] . Comparable figures for paediatric patients undergoing tracheostomy come from smaller case series, but are typically reported at between 2% and 10% with significant geographical variation [3, 9, [28] [29] [30] [31] [32] [33] [34] . In both age groups, mortality is largely due to the significant underlying comorbidities that contribute to the requirement for tracheostomy [35] . However, morbidity and mortality that is directly due to the tracheostomy itself does occur in the peri-operative, hospital and community settings, contributing to a significant healthcare resource burden [36] .
Tracheostomy complications occur surprisingly frequently and influence outcomes [37, 38] . One recent North American paediatric tertiary centre study reported early complications in 11% and late complications in 68.8% of all tracheostomies inserted [39] , which is consistent with other reported institutional case series [2, 30, 32, 33, 38, [40] [41] [42] [43] . The early postoperative complication rate in preterm infants may be double that of full-term infants [44] , and the requirement for tracheostomy in the preterm period is also associated with poor developmental outcomes [45] . The commonest reported incidents describe tube displacement, blockage or a tube being pulled out [46] . Children who are ventilator dependant have worse outcomes following an incident than those breathing unaided [47] . Complications such as subglottic stenoses or granuloma formation assume greater importance in the child due to the small calibre of the airway, although accidental decannulation may also become more prevalent as manual dexterity develops in older children. The vast majority of significant events occur more than one week after the tracheostomy insertion, including catastrophic events occurring at home [28] .
Medicolegal reports reinforce the potential for severe and permanent damage when tracheostomy complications occur, most commonly for peri-operative negligence, dislodged tubes and mucous plugs. Award amounts were high at a median of USD $2,000,000 in one US study with otolaryngologists and nurses the most commonly named defendants [48] . This demonstrates the importance of proper training of all members of a multidisciplinary team, which is often found lacking [49] .
Complications and incidents relating to tracheostomies and laryngectomies in adults have been well documented in a series of national reports and analyses of data registries [24, 26, [50] [51] [52] . When incidents occur, some measureable harm is reported in 57 to 82%, with the level of harm dependant on location [50, 51, 53, 54] .
Recurrent themes that emerged from incident analyses have led to common recommendations to improve care, including the following:
• Training for tracheostomy emergencies including recognition and management of blocked and displaced tubes
• Hospital-wide protocols and standardised training in tracheostomy care
• Bed-side information including details of the airway and tracheostomy tube
• Bed-side tracheostomy boxes containing essential equipment for each patient
Understanding the potential problems with tracheostomy care led to the development of nationally recognised guidelines for the management of adult tracheostomy and laryngectomy emergencies, led by clinicians at the National Tracheostomy Safety Project (NTSP) [55] . Emergency guidelines were supported by multidisciplinary stakeholder Royal Colleges and professional and patient groups and a comprehensive package of educational resources (www.tracheostomy.org.uk). Implementation of these guidelines has had an impact on the quality and safety of care [53] . These guidelines are, however, not immediately applicable to children.
Although there are clear differences between adult and paediatric tracheostomy care and practice, the recurrent themes we have identified are likely similar at an institutional and organisational level [56] . Many of these adverse events are avoidable [57] , and are also amenable to prospective quality improvement strategies [58] . Therefore, the Paediatric Working Group of the NTSP was established with the aim of developing paediatric tracheostomy emergency guidelines, using a similar methodology to the previously published NTSP adult tracheostomy emergency guidelines [55] .
Our objective was to develop simple, clear and authoritative guidelines that were specific for children with tracheostomies, following wide consultation with key national stakeholders and bodies involved in paediatric tracheostomy care. Our focus was management of postplacement incidents and the immediate management of potentially life-threatening complications. As with the adult guidelines, we aimed to produce resources that were applicable to all multidisciplinary staff, regardless of background, that could be taught consistently and easily as part of standard education packages. These guidelines were also to be applicable for carers and parents. Children with a tracheostomy often have other comorbidities that require care at different healthcare sites and hence the importance of having a standardised guideline for all to use. The purpose of this article is to present these paediatric guidelines and their rationale. Identified consensus statements and best-practice guidelines suggested that healthcare professionals who look after children with tracheostomies should receive regular training in routine and emergency airway management [61] [62] [63] . One national survey of US otolaryngologists reported that 98% of respondents were instructing families and carers of tracheostomised children in the recognition of respiratory distress, emergency management and tube replacement [64] .
However, comprehensive, universal guidance was not described in the published literature. We also reviewed local guidelines and policies for the management of paediatric tracheostomy emergencies that were known to the authors or retrieved through our search strategies.
Most detailed tracheostomy care bundles and daily care, with little reference to emergency management.
This guideline recognises the lack of a consensus for managing a paediatric tracheostomy emergency or paediatric front-of-neck airway (FONA) and the limited evidence for any chosen technique. We make recommendations to guide the multidisciplinary responder, carer or team in managing the commonest tracheostomy problems that occur in children, using simple and familiar techniques that are likely to be of benefit, before implementing more advanced or invasive interventions. As with other difficult airway management guidelines, regardless of the chosen techniques, prior familiarity and preparedness will maximise the chances of success [65, 66] .
The Paediatric Working Group had developed an initial draft guideline in 2013 comprising emergency algorithm and paired bedhead sign. The design of the algorithm was based on the published guidelines for management of adult tracheostomy and laryngectomy emergencies [55] , with modifications where there were felt to be significant differences in paediatric management. Early versions were discussed among the Working Party and our multidisciplinary colleagues, and were tested using high-fidelity medical simulation at local bespoke meetings using faculty and volunteers. Key steps were designed to address contributing factors to poorly managed emergencies, which include lack of access to information or emergency algorithms, loss of situational awareness and poor communication [50, 51] . We recognised the role that simulation could play in further refining the algorithm key steps and have previously described testing versions of the algorithm in over 450 volunteer healthcare professional encounters at national and international meetings, where the algorithm was also formally presented [59] . We were able to demonstrate significant improvements in performance metrics when multidisciplinary responders followed the algorithm in similar scenarios. Scenarios were completed more quickly, the simulated children were less hypoxic and more candidates called for help [59] . 
Results
Paediatric patients who require a tracheostomy are more likely than adults to have a difficult or impossible to manage native upper airway, and airway management is made more difficult by intercurrent critical illness and dependence on invasive ventilatory support [67, 68] .
As with the adult guidelines, several basic principles underpin the paediatric guidance.
First, bedhead signs were adapted to provide essential initial information to emergency responders that was specific to the child and to their particular tracheostomy, consistent with the views of the Intensive Care Society, Difficult Airway Society, National Patient Safety Agency and the adult NTSP work [52, 55, [69] [70] [71] . A wide range of tracheostomy tubes and associated devices are available, including some custom-made devices [72, 73] . Each has specific features, which are important in an emergency when suction or a tube change may be urgently required, and regular carers, parents or the medical records are not immediately available. As different manufacturers' tubes come in subtly different sizes and lengths, bedhead information such as the internal diameter of the tracheostomy tube, the calibre of suction catheters to be used, and the depth that a suction catheter should inserted to should be kept with the child at all times [72] .
The bedhead signs also incorporate details of the child's upper airway patency, and ease of management.
We recommend that multidisciplinary teams complete these fields based on historical airway management (from anaesthetic charts or operation notes) or following airway management procedures (often in theatre). It may be clear that it is much easier to replace a tube into the tracheostomy stoma or the native upper airway(s) should tracheostomy blockage or displacement occur and this information must be clearly communicated. We recommend that completion of the bedhead sign be mandated as part of the theatre sign out procedure following a new tracheostomy procedure, or airway management in theatre.
There are two versions of this bedhead sign; the 'NEW tracheostomy' sign (Fig. 1a) is used up to first tube change and the 'Tracheostomy' sign is used thereafter (Fig. 1b) . New stomas are likely to have the additional safety features of 'stay sutures' (Figs. 2a and b) and 'maturation sutures' (Fig. 3) which secure the edge of the tracheal wall to the anterior neck skin [39, 63] . The location and purpose of these sutures are documented on the bedhead sign and the stay sutures are typically removed at the first tube change. This often coincides with discharge from a critical care environment to ward level care. The (established) tracheostomy bedhead sign is then completed.
Although much less common in children than an open surgical procedure, if the tracheostomy has been percutaneously inserted, this should be clearly recorded on the bedhead sign [19] . It is likely that the dilated tissues of a percutaneously formed stoma will recoil in the event of tube displacement, making re-insertion potentially more difficult, especially in the first 7-10 days following insertion [74] . This knowledge may direct responders to manage the upper airway as a priority. A surgically-formed stoma can reasonably be expected to be matured enough to allow safe tube exchange after three days, dependant on patient factors or local practices [63] .
The paired paediatric bedhead signs are provided on the NTSP website in Microsoft PowerPoint format to allow for local adaptations, and double-sided versions ensure that the emergency management algorithm is also immediately available.
The second principle that the Working Party adopted from the adult guidelines was that the algorithm and bedhead should be able to be used by multidisciplinary staff who might care for a child in the community, secondary or tertiary locations. Information should also be understandable by parents and carers and the algorithm should be able to guide non-medically trained primary responders in the initial management of tracheostomy emergencies.
These primary responders may not only include parents, carers and community or school nurses but also hospital staff with limited training and infrequent contact with tracheostomy patients [75] . Such responders will be manag- (Fig. 4 ).
This paired information should become the 'tracheostomy passport' for the patient upon hospital discharge and should be kept with or inside the dedicated emergency tracheostomy box to aid staff if the child presented to an unfamiliar care setting (Fig. S1 ).
The overall style of the algorithms was based on the successful flow charts produced by the Difficult Airway Society and the NTSP [55, 66, 76] . The principle of oxygenation of the patient remained a priority. This does not necessarily mean securing the airway by (re)insertion of an airway device immediately, as less invasive methods of oxygenation may be adequate and safer for responders to undertake, depending on equipment, environment and training [55, 76] . The second principle that was 
Initial assessment
The first steps of the algorithm concern approaching safely, gentle stimulation of the child and shouting for High-flow oxygen should be delivered to the patient's face and to the tracheostomy if available. Note that as two oxygen sources are required for this, both wall oxygen and a second supply (e.g. the resuscitation trolley) will be needed. Ideally, all tracheostomy patients should be nursed at a bed with two oxygen pipeline supplies. If only one oxygen supply is available, then this should be applied to the airway from which spontaneous breathing can be detected from (if the child is breathing); the face or tracheostomy.
The competent use of waveform capnography has been consistently identified as one of the key interventions to improve the safety of airway management [52, [85] [86] [87] . We recommend that waveform capnography should be immediately available in paediatric critical care areas and available to be brought rapidly to the bed-side of a child with a tracheostomy emergency anywhere within a hospital. We recognise that oxygen and capnography may not be available outside of the hospital environment.
If the child is breathing spontaneously and gas flow is 
Help and equipment
If the initial assessment demonstrates signs of respiratory distress, further help should be summoned. Who is called will depend on the patient, the responder, the location and the time of day. Local arrangements for emergency responders must be agreed as part of departmental and hospital-wide policy and include contact methods for clinical staff with advanced airway skills (often anaesthetists), ENT surgeons and/or specialist nursing staff.
The bedhead sign will detail who should be called and how. Responders can vary from hospital to hospital and depend on the time of day, but will often include resuscitation teams, plus specialists from ENT, anaesthesia, paediatrics and paediatric intensive care.
Responders should ensure that emergency equipment is brought to the patient. Paediatric trachi-cases contain standardised emergency equipment for each patient, are portable, and should be with the child at all times (Fig. S1 ) [78] . Trachi-cases should also contain a copy of the bedhead information and algorithm. Tracheal dilators are not included in the emergency equipment as there is potential to cause trauma in the smaller airway, further compromising airway management [72] . Specialist equipment for managing a likely difficult upper airway must also be immediately available in critical care or specialist locations and be able to be brought to the bedside in other clinical areas. This should include a range of locally agreed facemasks, oral or nasal adjuncts, laryngoscope blades, videolaryngoscopes, fibreoptic or rigid endoscopes, supraglottic airway devices and equipment for front-of-neck access [55, 79, 80] . Similarly, anaesthetic drugs must be available; immediately in critical care areas and a system in place to deliver them rapidly to the bed-side elsewhere within a hospital [88, 89] . It may be appropriate to move the patient to a more specialist area such as the operating theatre or intensive care unit.
Suction to assess tracheostomy patency
The basic response to assessing tracheostomy patency continues by firstly removing any external attachments from the tracheostomy tube. This should include temporary disconnection from a ventilator circuit to exclude problems with the circuit tubing or the ventilator itself. Ancillary devices include heat and moisture exchange (HME) filters, decannulation caps and speaking valves, all of which can become blocked with blood or secretions during routine use [90] .
Inner cannulae contribute to reduced incidence of tracheostomy tube blockage as part of a package of care [71, 91] , but will most likely only be present in tracheostomies of older children owing to the resulting reduced internal diameter. If present, the inner cannula should be removed. Some inner cannulae need to be replaced in order to connect the tracheostomy tube to an anaesthetic breathing circuit [55] .
Successful and easy passage of a suction catheter through the tracheostomy tube and into the trachea to the pre-determined length gives strong reassurance that the tube is at least partially patent and is sited within the airway [55] . Secretions that are present are suctioned and the ABCDE assessment continued. A partially obstructed tube may still need to be replaced. We do not recommend using a bougie or a similar rigid device to assess tube patency as if the tube is partially or completely displaced from the airway, these stiffer devices are more likely to create a false passage [92, 93] . Soft-tipped suction catheters will not advance significantly into the soft tissues [94, 95] .
If the suction catheter cannot be passed easily to the pre-determined depth indicated on the bedhead sign, then the tracheostomy is likely blocked or displaced. However, when faced with a deteriorating patient and an obstructed airway, a non-functioning tracheostomy tube offers no benefit, with considerable potential for harm [96, 97] . By considering a blocked or displaced tracheostomy tube as a foreign body within the airway, improvement can be anticipated upon removal.
Emergency tracheostomy tube change
We recommend that for the first emergency tube change, a tracheostomy tube of the same size as the one removed is used [61, 98] . For this first tube change we do not recommend using an exchange guide such as a bougie, wire or suction catheter, as the existing tube is likely blocked, or displaced from its intended position.
We recommend the use of a dedicated obturator which may ease insertion, reduce trauma and protect the stoma [60, 92, 99, 100] . If the replacement tube appears to be inserted successfully, we recommend a clinical assessment of patency as described above, supported by waveform capnography if available. If the child has reduced or absent respiratory effort, clinical assessment of patency is more difficult. Easy passage of a suction catheter through the new tube to the depth indicated on the bedhead sign implies airway patency and, following this assessment, an experienced responder may elect gentle hand ventilation via the tracheostomy tube in the absence of spontaneous respiration. We do not recommend attempts at ventilation if a suction catheter will not easily pass as there is a significant risk of causing subcutaneous emphysema if the tube has entered a false passage (Fig. 5) [82, 83, 96] .
If the first attempt at replacement is unsuccessful, a second emergency tube change should be performed with a tube one half-size smaller, again followed by assessing for airway patency [61, 96, 98] . Using a tube that is one half-size smaller than the original may make insertion easier and as the tube is smaller in length, the tip may then sit above any partial obstruction or granuloma in the trachea. Changing the child's position may be helpful, further extending the neck to bring the trachea anteriorly with a pillow or towel under the shoulders (Fig. S2) [60] . A new tracheostomy will have stay sutures which can be used to aid re-insertion by widening the stoma and bringing the trachea anteriorly [18, 39] .
If the second attempt at replacement is unsuccessful, we recommend a third attempt using a soft suction catheter to guide placement, much like a Seldinger technique [60, 92] . This attempt should be made using a tube that is one half-size smaller than the original tube and with attention to positioning as above. Use of this third step will depend on the clinical situation, location of the patient, availability of other equipment, and any bleeding from or swelling of the stoma site. This technique has been preferred by rural and community practitioners with limited options available in an emergency [60] .
Difficulties replacing the tube can be varied due to structural airway anomalies (trachea-bronchomalacia, false tract, scar tissue), a distressed child or spasm of the surrounding tissues, narrowing the stoma site.
Patency of an apparently successfully inserted tube should be assessed clinically as described above. If the replacement tube is not patent then it must be removed.
If the replacement tube cannot be inserted after three attempts, we do not recommend further attempts at insertion.
Assessment of breathing and rescue breaths
The assessment of tracheostomy tube patency after attempts to (re)insert a new tube should also include assessment of the upper airway for spontaneous If there are no signs of breathing, then an assessment for 'signs of life' and a pulse check should occur.
Cardiopulmonary resuscitation should follow routine Advanced Paediatric Life Support guidelines, ensuring that advanced help, resuscitation teams or an ambulance has been called as appropriate [79] . The following 'advanced response' section of these guidelines should be utilised during resuscitation to aid with management of airway and breathing, as a blocked or displaced tracheostomy could have been a cause of hypoxia and the cardiorespiratory deterioration.
We recommend attempting to deliver five rescue breaths to the child if they are not breathing, or spontaneous ventilation is inadequate at this point. This may be evidenced by cyanosis, low oxygen saturations, bradycardia, clinical signs of respiratory distress or obstruction, or an unresponsive child. Rescue breaths should be delivered using high flow oxygen where possible, although mouth-to-mouth or mouth-to-tracheostomy ventilation has been described [101] .
If the child has a patent upper airway, rescue breaths should be delivered via a facemask. If the upper airway is obstructed, then these should be delivered via the stoma.
Effectiveness of ventilation should be judged clinically, supported by waveform capnography where possible [85, 102] . Techniques are discussed in detail in the next sections.
Primary emergency oxygenation
There are essentially two airway options to consider for emergency oxygenation: either via the mouth or via the tracheostomy stoma. Information from the bedhead sign will guide responders as to which airway is likely to be easier, and the clinical experience of the responders may also influence which airway they are more comfortable managing. We recommend a graded response to managing the airway: responders are first guided to use the least invasive techniques that have the highest likelihood of success. More invasive techniques have higher complication rates and although these may be required to ultimately 'secure' the airway, less invasive techniques may facilitate re-oxygenation to allow safer definitive airway management.
Standard oral airway manoeuvres may be appropriate and are familiar to most clinical staff. We recommend standard management as for any patient who is not breathing such as bag-valve masks, oral or nasal airway adjuncts and supraglottic airway devices (SAD) [103] . Second-generation SADs allow more effective ventilation at lower peak inflation pressures, offer a degree of separation between the oesophagus and trachea which may reduce the aspiration risk, and may be easier to insert and secure [104, 105] .
Supraglottic airway devices have been successfully used in the emergency and out-of-hospital environments in children [106, 107] . The stoma must be occluded to prevent air escaping via the neck, which would reduce the effectiveness of ventilation. We recommend the use of a gloved finger or non-woven ('surgical') gauze for occluding the stoma.
If ventilation via the upper airways is not possible or inadequate, ventilation may be attempted via the stoma.
We recommend using a paediatric facemask or SAD such as a LMA â laryngeal mask 1 applied over the stoma [108] attached to a bag-valve mask (Fig. 6 ). The upper airway may need to be closed to facilitate effective ventilation via the stoma.
If non-invasive primary measures fail to oxygenate the child, more invasive secondary techniques may be required.
Intubation may be achieved via the upper airway using standard techniques, recognising that the incidence of difficult airways in children with tracheostomies is high [80] . Difficult SAD ventilation and facemask ventilation are both known to be more common after failed intubation, increasing the likelihood of progression to a can't-intubate, can't-oxygenate (CICO) scenario [109] . Responders should prepare for difficulty in intubation and consideration of operator, environment and equipment must be made. This is especially important if sedative or neuromuscular blocking drugs are administered. We recommend that the first attempt at translaryngeal intubation be made with an tracheal tube one halfsize smaller than the original tracheostomy tube. An uncut tracheal tube can be carefully advanced beyond the stoma in patients with a patent upper airway [55] . Micro-cuffed tracheal tubes may be used. Appropriate sizes should be indicated on the bedhead sign.
If intubation of the upper airway is known to be impossible or fails, we recommend attempting intubation of the tracheostomy stoma itself using a tracheal tube one half-size smaller than the original tracheostomy tube [110, 111] • Further attempts or advanced or assisted intubation of the upper airway or stoma by more experienced responders using specialised equipment [115] ○ [116, 117] • Extracorporeal membrane oxygenation may be possible in some units [118, 119] Following emergency re-intubation of the upper airway or stoma, waveform capnography should be used to confirm tracheal placement. Clinical examination may identify accidental endobronchial placement, but is insensitive and airway endoscopy or chest X-ray may be required [120, 121] . Pharyngeal or oesophageal injury may have occurred [122] . Fractured paediatric tracheostomy tubes are rarely reported [111, 125, 126] . There are specific susceptible points at the junction of the tube and the neck plate, the distal end of the tube and the fenestration site [127] . They can present as an airway foreign body and should preferably be removed using a bronchoscopic technique.
Special circumstances

Discussion
The purpose of this paper is to provide clear, practical guidance in preparing for, recognising and managing common tracheostomy emergencies that occur in paediatric patients. Much like existing guidelines for airway management or cardiopulmonary resuscitation, these standardised management plans are directly transferable between hospitals and locations in which children with tracheostomies may be managed [66, 80, 128] . The guidelines are directed at multidisciplinary responders who may not be airway or tracheostomy experts, recognising that some staff may have specialist skills that compliment or enhance the strategies described. • Bespoke paediatric bedhead signs reflecting paediatric tracheostomy indications and pathologies
• Recognition of (almost) exclusively surgical tracheostomies with stay sutures and maturation sutures available to aid emergency management
• Initial management includes up to three attempts at emergency tracheostomy tube changes
• Use of suction catheters to guide re-insertion Existing guidance suggests that healthcare professionals who look after children with tracheostomies should receive regular training in routine and emergency airway management [3, 4] . While patients are increasingly complex and require the input of multidisciplinary teams and healthcare professionals, we hope that the publication of these guidelines will support standardised training for multidisciplinary staff [29] . Standardised, structured educational programmes are also of benefit to parents and carers and may have a positive impact on carer confidence and patient safety in the community [16, 75, 130, 131] . The NTSP has developed e-learning, resources and courses to support these guidelines (www.tracheostomy.
org.uk).
While the primary aim of these guidelines is to improve the emergency management of paediatric tracheostomy emergencies, wider developments include addressing the safety and quality of care, with the aim of reducing the incidence of airway emergencies. Initiatives such as the Global [63, [132] [133] [134] . Improving transitional and community paediatric tracheostomy care may also improve the safety and quality of care and reduce emergency department visits [130, 135] . These multidisciplinary guidelines for the management of paediatric tracheostomy emergencies are an important element of improving tracheostomy care.
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